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International Bureau (PCT Rule 17.2(a)). 
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Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attachment(s) 

1 . S Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. ^ Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 03/14/2007 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. □ Examiner's Amendment/Comment 

8. ^ Examiner's Statement of Reasons for Allowance 

9. □ Other . 



U.S. Patent and Trademark Office 
PTOL-37 (Rev. 08-06) 



Notice of Allowability 



Part of Paper No./Mail Date 200801 14 



Application/Control Number: Page 2 

10/535,209 

Art Unit: 2617 

DETAILED ACTION 
Allowable Subject Matter 

1 . Claims 1 1-27 are allowed over the prior art of record. 

2. The following is an examiner's statement of reasons for allowance: 
Regarding independent claim 11, Walton et al (US 2004/0136349) teaches a 

Ml MO system that supports multiple spatial multiplexing modes for improved 
performance and greater flexibility is described herein. Spatial multiplexing refers to the 
transmission of multiple data streams simultaneously via multiple spatial channels of a 
MIMO channel. The multiple spatial multiplexing modes may include (1) a single-user 
steered mode that transmits multiple data streams on orthogonal spatial channels to a 
single receiver, (2) a single-user non-steered mode that transmits multiple data streams 
from multiple antennas to a single receiver without spatial processing at a transmitter, 
(3) a multi-user steered mode that transmits multiple data streams simultaneously to 
multiple receivers with spatial processing at a transmitter, and (4) a multi-user non- 
steered mode that transmits multiple data streams from multiple antennas (co-located or 
non co-located) without spatial processing at the transmitter(s) to receiver(s) having 
multiple antennas (See [0008]). 

However, the prior art made of record fails to clearly teach or fairly suggest, a 
bidirectional signal processing method for the parallel transmission of digital transmit 
data streams, in regular and singular radio channels, of a multiple input-multiple output 
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radio transmission system (MIMO system), having nT transmit antennas and nR receive 
antennas, that rank-adaptive matches the data transmission rate to the total currently 
available channel capacity while keeping constant the maximum transmit power P-tot as 
the sum of all subchannel powers Pi, where i = 1 ...min (nT, nR), and that rank-adaptive 
matches the data transmission rate, in respect of a channel matrix H, to the currently 
available channel capacity by varying and continuously adjusting the current channel 
behavior of nD currently used subchannels and the spectral efficiency K of at least one 
selected coding and modulation method, comprising: determining the channel matrix H 
on the transmit and the receive side of the MIMO system according to y = Hx +n, where 
y = receive vector, x = transmit vector, and n = noise vector; using a singular value 
decomposition SVD(H) = UDVh of the known channel matrix H with a maximum rank 
(nT X nR) on the transmit side and the receive side of the MIMO system to determine 
unitary transformation matrices U and V and a diagonal matrix D containing the ordered 

singular values (See the rest of claim invention with more limitations and more 

formulas). 

Dependent claims 12-27, are allowable for the same reason as set forth above. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance". 
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3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael T. Vu whose telephone number is 
(571) 272-8131 . The examiner can normally be reached on 8:00am - 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Feild can be reached on 571-272-4090. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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